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Highlights 
• A new methodology for studying sustainability transition at household level 
• The methodology covers assessment, vision development, experiments and upscaling 
• Measuring and reducing material footprints according to the MIPS concept 
• Households developed their own roadmaps towards sustainable resource use 
• Relevant experiments were tested and future services simulated 
 
Abstract 
This paper presents a new household-level methodology for transition towards sustainability. The 
methodology includes measuring the resource use of households on a micro level, testing relevant 
measures towards a one-planet resource use, and developing mainstreaming options in co-operation 
with households and providers of services, products, and infrastructures. We use the MIPS (Material 
Input Per unit of Service) method to calculate the use of natural resources and concentrate on the 
material footprint as an aggregated indicator for the overall use of material resources. With HST 
(Household-level Sustainability Transition) methodology, we extend the material footprint 
methodology from just measuring household resource use to developing visions, conducting 
experiments, as well as learning and upscaling, all of which contribute to the whole Transition-
Enabling Cycle. Results from the first application of the HST methodology on five households in 
Jyväskylä, Finland, show that it is possible to achieve a significantly more sustainable level of 
consumption by a relatively few changes in everyday living. Achieving a one-planet use of material 
resources, however, also requires systemic changes.  
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1 Introduction - reducing global resource use by local activities  
 
Material flows from nature into the human economy and back to nature have been steadily growing for 
decades, even for centuries (Krausmann et al. 2009). Already in the late 1960s, Ayres and Knees 
(1969) identified a connection between the volume of human resource use and the extent of 
environmental impacts. As a result of this growing use, resource availability has declined dramatically 
(e.g. Erdmann and Graedel, 2011; Halada et al. 2008; Lutz et al. 2012; Global Footprint Network, 
2014; WWF, 2012). In addition, under business-as-usual conditions, the extraction and harvest of 
natural resources between 2000 and 2030 is expected to nearly double from 52 to over 100 billion 
tonnes (Giljum et al. 2009). These figures include the extraction of fossil fuels, metals, minerals, and 
biomass (used extraction), but not the excavation for infrastructures, mining and quarrying, nor the 
erosion linked to agriculture (unused extraction). Unused extraction ranges from double to triple the 
size of the used extraction (Bringezu, 2011), and this ratio is expected to grow (Aachener Stiftung, 
2011). 
 
Schmidt-Bleek (1993) has proposed a 90% reduction in material consumption in advanced economies 
by 2050. This target, known as 'factor 10', derives from the assumption that global abiotic resource 
extraction should be halved and shared equitably by 10 billion people by 2050, and it is supported by a 
number of scientific observations of how humans impact processes (Schmidt-Bleek, 1993). 
Industrialized countries should be forerunners in reducing their resource use because they have 
benefited from overexploitation of the Earth's resources, have developed presently unsustainable 
lifestyles, and are able to develop and provide new solutions in production and consumption (Schmidt-
Bleek, 1993; 2009; United Nations, 1992).  
 
To use natural resources sustainably, we must use fewer resources more efficiently from the household 
to the national level and in both the public and private sectors. The role of households in reducing 
resource use to a sustainable level is vital (Caeiro et al., 2012; Lorek and Spangenberg, 2001), since the 
way households live is an important driver of overconsumption of natural resources (Bringezu et al., 
2009; Lettenmeier et al., 2014b). Attempts to encourage sustainable consumption have not advanced 
significantly and household consumption continues to grow (e.g. Hobson, 2003; Mont et al., 2014; 
Tukker et al., 2010). This failure is due mostly to simplistic behavioural assumptions that overlook the 
socio-cultural aspects of daily practices (Doyle and Davies, 2013; Heiskanen et al., 2013). To 
understand the opportunities for transitioning towards lower household resource use, we must 1) 
compare material intensities of products and services, 2) quantify and understand how household 
consumption forms and changes, and 3) generate and evaluate alternative configurations (e.g. Doyle 
and Davies, 2013; Schroeder, 2010). 
 
Even if we can address most of the resource use in the human economy to the consumption of 
individual households at some point, households can directly influence their material consumption only 
partially (Kopsakangas-Savolainen and Juutinen, 2013; Lettenmeier et al., 2014a). Existing 
infrastructure and prevailing services determine a basic level of resource use that exceeds sustainability 
limits even among minimum income receivers in an industrialized country such as Finland (Hirvilammi 
et al., 2013). Systemic changes call for alterations in the overall configuration of these systems, 
including technology, policy, markets, infrastructure, cultural meaning and scientific knowledge, in 
addition to consumer practices and how they are carried out (Geels, 2011; Schneidewind and 
Augenstein, 2012). As Liedtke et al. (2013) and Schroeder (2010) point out, research and innovations 
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on sustainability need dynamic links between micro-level implementations and macro-level strategies, 
and vice versa. 
 
This paper aims to take into account both of these premises of household consumption: We develop a 
new step-by-step method that goes beyond the approaches that have been used so far in studying 
sustainable resource use on the household level. Earlier approaches have concentrated on assessing the 
resource use of household consumption (e.g. Kotakorpi et al., 2008; Lettenmeier et al., 2012) and 
developing general visions for sustainable resource use on household level (Lettenmeier et al., 2014b). 
The Household-level Sustainability Transition methodology, or HST, goes further by developing 
visions for sustainable resource use on the level of households. On the basis of this it continues by 
experimenting low-resource consumption in the households and adds a learning and upscaling process 
including relevant stakeholders. In other words, HST encompasses the whole framework for transition 
towards low-resource consumption as proposed by Schneidewind and Scheck (2012). Thus, it opens 
options for achieving action for an absolute reduction in natural resource use in reality and is not 
limited to just stating the need for absolute reduction and generating general visions. 
 
This paper also reports on the first application of HST in practice and presents the main results from a 
project in Jyväskylä, Finland. We then analyse whether this kind of transition approach is useful in 
targeting significant reductions in resource use at the household level, what is the role scientific 
knowledge plays in this transition, and how we can upscale the lessons from this qualitative study to 
the local level.  
 
Section 2 presents the principles of the MIPS (Material Input Per unit of Service) methodology, as well 
as the transition approach and its application in the absolute reduction of household resource use. We 
also look at previous studies on the material footprints of households. Section 3 introduces the 
materials and methods, and Section 4 presents the results of our research project. In conclusion, in 
Section 5 we evaluate the significance of this kind of methodology for studying and more generally 
promoting sustainable consumption and offer suggestions for further research and action. 
2 From household material flows to sustainability transitions 
 
As noted in the introduction, we need to quantify the material intensity of our consumption practices, 
understand how to change these practices, and overcome the barriers to more sustainable consumption. 
We must focus on the links between supply and demand, on micro- as well as on macro-level 
dimensions. In the following section, we present two approaches: the material footprint calculation and 
the Transition-Enabling Cycle. We use them in our study to take into account the different aspects of 
sustainable resource use.  
2.1 MIPS method in quantifying the sustainable level of natural resource use  
 
To measure the system-wide environmental impacts of consumption, Schmidt-Bleek (1993) introduced 
the MIPS (Material Input Per unit of Service) concept. MIPS sums up the amount of natural material 
input (MI) required throughout the life cycle of a certain product or service in order to provide a 
specific benefit (called service, S). Material inputs are calculated separately for five resource 
categories: abiotic raw material, biotic raw material, soil movement in agriculture and forestry, air, and 
water (Ritthoff et al. 2002; Schmidt-Bleek et al. 1998) and then expressed in mass units such as 
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kilograms. MI contains both the resources used in the human economy and the unused extraction (see 
Brinegzu et al. 2003; Stricks et al. 2014) .  
 
Based on the MIPS concept, the material footprint sums up abiotic and biotic resources, as well as 
topsoil erosion in agriculture. Thus, the material footprint includes the same resource categories as the 
macroeconomic indicators TMC (total material consumption, or sum of household consumption, public 
consumption, and capital formation) and TMR (the total material requirement of all production and 
consumption activities) (Bringezu et al. 2003). Lettenmeier et al. (2009) propose using material 
footprint as a synonym for micro-level TMR (see also Ritthoff et al., 2002) ) in order to extend the 
footprint metaphor to the use of material resources. In this paper, we use the material footprint as a 
basis for quantifying household consumption. 
 
Bringezu (2009) used national material flow calculations (e.g. Mäenpää 2005; Seppälä et al. 2011 for 
Finland) to concretize the sustainable level of material resources use to approximately ten tonnes of 
TMC per capita. Of this TMC, Lettenmeier et al. (2014b) suggested allocating 80%, or eight tonnes, to 
households and 20% to public consumption, as public consumption (e.g. schools, universities, and 
defense activities) cannot be reasonably allocated to individual households. They constituted a 
preliminary proposal to allocate this benchmark of eight tonnes to different consumption components 
of nutrition (3 tonnes per person per year), housing (1.6 tonnes), mobility (2 tonnes) and other purposes 
(1.4 tonnes, respectively). This proposal is based on development of both consumption practices and 
technology that appears plausible on the basis of existing research results. However, Lettemeier et al. 
(2014b) stress that their proposition is only one possible example of allocating the eight tonnes to these 
consumption components and it could be distributed differently according to individual households’ 
demands and desires. 
2.2 Transition-Enabling Cycle as a framework to sustainability transitions 
 
Transitions can be seen as non-linear processes resulting from interaction at three levels: niches, socio-
technical regimes, and the socio-technical landscape (for a multi-level perspective on transitions, see, 
e.g., Geels, 2002; 2011; Rip and Kemp, 1998; Schneidewind and Augenstein, 2012). The socio-
technical landscape is characterized by large-scale developments and trends, rising from political 
ideologies, societal values, and economic patterns. Representing a lower level, regime refers to the 
structure and culture of social groups. (Geels, 2011, 27.) Here, locked-in mechanisms and practices can 
change due to innovations from niches. Kemp et al. (1998) and Schot and Geels (2008) have observed 
that niche innovations occur when small groups of actors engage in new practices, based on 
expectations and visions. Individual and social learning processes are essential for new routines to 
become a part of regime (Shove and Walker, 2007). 
 
The sustainability transition approach derives from the conclusion that the factor 10 target can only be 
realized through transitions at different scale-­‐levels and in multiple dimensions, such as technological, 
material, institutional, politic, economic, and socio-cultural (Rotmans and Loorbach, 2010; 
Schneidewind and Scheck, 2012; Shove and Walker, 2007). Overcoming barriers to sustainability 
transition require not only long-term strategies, but also processes of individual and social learning, as 
well as experimenting with ways to achieve these targets. Engaging actors in the process and 
developing societal pressure enables emerging niches to create new societal regimes. (Loorbach and 
Rotmans, 2010.)  
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Schneidewind and Scheck (2012) proposed a ‘Transition-Enabling Cycle’ for structuring 
transdisciplinary research on the German energy system's sustainability transition (fostering these 
transitions is also known as transition management; see, e.g., Rotmans et al. 2001). The Transition-
Enabling Cycle consists of four successive fields: assessing the problem, developing a vision, 
implementing an experiment, and learning and upscaling (see Figure 1).  
 
 
Figure 1. Transition-Enabling Cycle (Schneidewind and Scheck, 2012). 
 
The HST methodology follows the steps for transition management proposed by Loorbach (2007) and 
Loorbach and Rotmans (2006; 2010): It ‘stimulates niche development’ at the micro level by 
establishing the transition arena by measuring household resource use. It develops a sustainability 
vision and derives pathways for actors to these visions. It then prepares transition experiments for 
specific pathways, as well as learning goals for these experiments. According to Rotmans and 
Loorbach (2009), empowering niches by providing resources, such as knowledge, competence, and 
space for experimenting, is one of the key elements in the transition process. Finally, it gives 
suggestions for upscaling these experiments. Throughout the process, we monitor and evaluate the 
transition management process (Rotmans and Loorbach, 2009). Before we describe the framework for 
the HST methodology in more detail, we present the conclusions of previous studies on household 
resource use. We do not intend to provide a literature overview, but instead to sum up the lessons 
learned from these studies and point out how we apply these lessons in our research. Hence, we focus 
mainly on Finnish and European studies with a focus on material footprint assessment. 
2.3 From problem assessment to vision development – lessons from previous studies 
 
Two micro-level projects have studied the material footprints of Finnish households. The ‘FIN-MIPS 
Household’ project studied the natural resource use of 27 households and a total of 78 members 
(Kotakorpi et al. 2008). Another study formed part of the project ‘Back to basics: Consumption and 
basic income security’ coordinated by the Social Insurance Institution of Finland. This study analyzed 
the material footprints of 18 single households living on basic social security (Hirvilammi et al. 2013; 
Laakso, 2011; Lettenmeier et al. 2012; Lettenmeier et al. 2014a). Of the 45 households examined in 
these studies, 44 exceeded the sustainable material footprint of eight tonnes by a factor of 1.5 to 15. 
The households with the smallest material footprints were minimum-income receivers who were less 
able to meet their basic needs, yet still exceeded the level of sustainable natural resource use 
(Hirvilammi et al., 2013). 
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In addition to the material footprint calculations, Kotakorpi et al. (2008) summed up the lowest results 
for each consumption category to quantify potentials for the absolute reduction of household resource 
use. They ended up at a ‘factor 4 household’ with a material footprint that was 25% of the average. 
They also quantified the reduction potential of one household and concluded that in the short term, this 
household could reduce its use of natural resources by 28%. This result, in addition to the factor 4 
household, has served as a benchmark in developing the sustainable material footprint of eight tonnes 
(Lettenmeier et al., 2014b). These results were also the first to propose that within the prevailing 
system, it could be possible to reduce consumption by a factor of four. Hirvilammi et al. (2013), 
however, found that sustainable consumption also requires systemic changes. In other words, 
Kotakorpi et al. (2008) and Hirvilammi et al. (2013) contributed to our knowledge of household 
resource use and showed the need of transition to sustainability. Enabling this transition, however, will 
require guidance and governance that introduce visions and goals for the change (Smith et al., 2005; 
Lettenmeier et al., 2014b). 
 
When it comes to proceeding from studying the resource use of household consumption to the whole 
Transition-Enabling Cycle, the ‘SPREAD Sustainable Lifestyles 2050’ project took some additional 
steps beyond the studies presented above. As part of the project, four scenarios for sustainable lifestyles 
in 2050 were developed based on the prerequisite of attaining a material footprint of eight tonnes per 
capita per year (Leppänen et al., 2012; Neuvonen et al., 2014). The backcasting method served to 
describe how changes in societies emerge and transform, and how experiments can serve as bottom-up 
drivers for transitions (Lähteenoja et al., 2013). Another part of the SPREAD project investigated how 
to reduce in practice the material footprints of 60 persons from four European countries (Finland, 
Germany, Hungary, and Spain) (Kuittinen et al., 2013; Groezinger et al., 2013). Material footprint 
calculations and interviews served as a basis for developing the current and future lifestyle profiles of 
the participants (Kuittinen et al., 2013). A large diversity of lifestyles was identified between the 
participants and their material footprints, ranging from 8.5 to 69 tonnes per person per year (Groezinger 
et al., 2013).  
 
Indicators, such as the material footprint, that identify the key issues and rate of success can serve as 
‘powerful pedagogical and communicative tools’ for transition towards sustainability (Lyytimäki et al., 
2013, 389). Because these indicators offer no specific guidelines to decision-making, we must use them 
together with other tools and methods (Caeiro et al., 2012). The experiences of the SPREAD project 
provide valuable information on scenario use and the backcasting method in studies of sustainable 
consumption, and other European studies have also employed similar methods (e.g. Doyle and Davies, 
2013). Kersten et al. (2014) highlight the role of participatory methods, such as workshops. As 
Lähteenoja et al. (2013, 1) point out, however, a ‘lot of imagination is needed to understand how the 
shift from the current overconsumption can be turned into sustainable lifestyles for all. On the one 
hand, we need a deeper understanding on how to scale up current promising practices. On the other 
hand, we need to know how far these practices will take us towards sustainable living for all.’  
 
In this paper, we use the whole Transition-Enabling Cycle as a framework to develop the HST 
methodology step by step in order to facilitate niche innovations that lead to socio-technical transitions. 
The following section proceeds to the HST methodology, which aims both at overcoming the 
shortcomings of the previous studies presented in this section and at including all phases of the 
Transition-Enabling Cycle for enabling households to achieve an absolute reduction in resource use 
according to the MIPS concept.  
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3 Broadening the perspective to the Household-level Sustainability 
Transitions – data and methods 
 
Section 2.3 exposed the need to combine methods from different studies of household consumption 
into a coherent whole that takes into account the different phases of transition. Next, we propose a 
methodology for broadening the view on the material consumption of households to cover the entire 
Transition-Enabling Cycle of Schneidewind and Scheck (2012), as presented in Figure 1 in Section 2.2. 
The main steps of the methodology described here are: 1) assessing the problem by calculating material 
footprints for participating households, 2) developing household-specific visions in the form of 
roadmaps, 3) having participating households conduct experiments, and 4) learning and upscaling 
together with different stakeholders. 
 
We applied the HST methodology the first time in Jyväskylä, Finland in 2014 in the ‘Future 
Household’ project coordinated by the Finnish Innovation Fund Sitra. The project began in April 2014 
with a call for participating households. Five of the 40 households that applied were selected for the 
project. Due to the experimental and in-depth nature of the project, the number of households was 
limited to five. Moreover, testing this new and transdisciplinary approach first with a relatively small 
number of households seemed prudent. 
 
The households included one single person (household A), one commune of two students (household 
B), two families with two and three children (households C and D), and one empty-nest couple 
(household E). Two of the households lived in the city center, one in a suburb and two in surrounding, 
smaller villages. In addition, the households varied greatly in terms of living space per person and car 
ownership. Due to the themes of the project (sustainability and resource-wisdom), we expected all 
households that applied to be at least somewhat interested in these issues. Kotakorpi et al. (2008), 
however, found no correlation between environmental consciousness and the material footprints of the 
households studied and this is in line with the results of other studies on the value-action-gap of 
consumption (e.g. Barr, 2006). When asked about their motivation to apply for the project, the 
households replied: 
 
“I saw the announcement on Facebook. -- We both thought that this sounds really interesting.” 
“We thought that, well, since we are students, we cannot afford to consume that much, but we haven’t 
thought about these issues from an ecological perspective at all, so we were thinking that it would be 
interesting to find out how to make ecological choices with a small budget. -- But we haven’t thought 
about any environmental issues previously; maybe this is a way to learn how to.” (Household B) 
 
We interviewed the households for the first time in June 2014. The in-depth interviews covered the 
themes of everyday routines, consumption practices, and environmental attitudes. The kick-off event 
took place in August 2014, followed immediately by a three-week period for the consumption survey. 
The long interval between the interviews and the kick-off was due to the timing of the survey period: to 
obtain results from everyday living, we wanted measurements from the working term instead of from 
the holidays. The households monitored the consumption components of housing and nutrition (first 
week); household goods and leisure time activities (second week); and daily mobility, tourism and 
(where applicable) summer houses (third week). Based on feedback from the households in a previous 
study (Kotakorpi et al., 2008), we halved the duration of the survey period. We calculated the material 
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footprints for the different consumption components from the data obtained during the survey period. 
The interview data complemented the data from the monitoring. 
 
A central part of the vision development was a workshop in which participants co-created ideas for 
reducing the material footprints of the households. The households received their material footprint 
results from the survey period in advance. The workshop applied backcasting so as to propose for each 
household a material footprint target for 2030 as a halfway point from the present to a sustainable level 
of eight tonnes per person per year by 2050. The year 2030 served as a reference year for the workshop 
in order to keep changes more imaginable, as research (e.g., Lähteenoja et al., 2013) has identified the 
imagination of future lifestyles as a challenge. Assisted by the project team, the households developed 
ways to reduce their material footprints through both behavioral and systemic changes. On the basis of 
these ideas, each household created a roadmap detailing measures and pathways towards halving their 
material resource use. Previous studies (e.g., Kersten et al., 2014) have shown that such participatory 
methods are both valuable and empowering. The roadmaps served as the basis for the experimental part 
of the project. The material footprints and each household’s target levels for 2030 appear in Figure 2 in 
Section 4.  
 
The households chose some of the ideas in their roadmaps to be implemented in a four-week 
experiment period that began in October 2014. We estimated that four weeks would be sufficient time 
for people to establish themselves in the new routines and forget the temporary nature of the 
experiments or, as Spaargaren (1997, 28-29) describes, to de- and re-routinize. The experiments 
included notable changes such as giving up a car or switching to a vegan diet. In addition, simulated 
services such as car-sharing and improved public transportation were part of the experiments. A more 
detailed description of the experiments appears in Table 1.  
 
Table 1. List of experiments conducted during the four-week period. 
House-
hold  
 Topic fields Actual experiments 
A Single - Replacing 85% of  own 
car use 
 
- Vegetarian diet 
 




- Using public transport and car-
pooling, one remote working day per 
two-week period  
- Having three or more vegetarian 
days per week 
- Replacing goods with services 
 




- Giving up a car 
 
- Attention to energy use 
- Resource-efficient eating 
habits 




- Using a shared car and car-pooling, 
home-delivery of food twice a week 
- Conserving electricity and water 
- Increasing the share of vegetables in 
daily diet 
- FiFo (first in, first out) concept 
simulating a smart fridge, reducing 
the amount of food waste and better 
sorting of waste  
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- Reducing the number of 
household goods 
- Replacing goods with services and 




- Using even less car than 
before 
 




- Vegan diet 
 
 
- Using shared car if necessary instead 
of borrowing one, home-delivery of 
food once a week 
- Energy consultancy to the new 
home, reducing the need for extra 
space with general-purpose space 
design 
- Changing to whole vegan diet and 
using ingredients that are easily 





- Replacing 50% of own 





- Attention to energy use 
 
- Vegetarian diet 
 
- Simulating improved public 
transport, such as on-demand bus 
service, as well as existing public 
transport, car-pooling, and car- 
sharing. One remote working day per 
week for the other parent 
- Reducing the need for extra space 
and making remote working possible 
- Replacing meat products with 




- Giving up second car  
 
- Smaller apartment  
 
 
- Vegetarian diet 
- Reducing the number of 
household goods 
- Using public transport. One person 
works from home once a week 
- Moving to a smaller apartment in the 
city center, also reducing the need 
for a car 
- Vegetarian meal once a day 
- Giving up extra clothes  
 
 
In addition, the households had ideas that were not implemented during the experiment period but were 
meant to be carried out in the near future. These included changing to eco-electricity, using a lendable 
cargo bike instead of a car, using insects as food, making renovations on the basis of the energy 
consultant’s suggestions, replacing material-intensive hobbies with more resource-efficient ones, and 
cultivating own vegetables, for instance. 
 
During the experiments, we made calculations on their effects to the material footprints, as well as 
observations on how the experiments affected everyday practices of households. The households 
shared their experiences in social media and the regional newspaper throughout the project. This 
facilitated the connection between the different phases of the Transition-Enabling Cycle, as households 
reflected the influence of the experiments to their everyday living and reduction targets. 
 
After the one-month period of experiments, the households and the project team, together with 
infrastructure providers, service providers and municipal servants, discussed the experiences and 
results from the project. In this ‘future workshop’, ways of overcoming the barriers for sustainable 
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lifestyles were brainstormed to find out possibilities for mainstreaming sustainable solutions. The roles 
of consumers, and public and private sectors in reducing natural resource use of household 
consumption were also discussed. The workshop was linked to the development of a new residential 
area, Kangas, next to Jyväskylä city center. The new area is designed on the basis of the 'One Planet 
Living' principle and the workshop aimed at supporting this principle by utilizing the results of the 
project. 
 
After the workshop, we interviewed eight 'gatekeepers' of which three were public service providers 
(gatekeepers 1, 2, and 3), two private service providers (gatekeepers 4 and 5) and three local policy-
makers (gatekeepers 6, 7, and 8), on their thoughts about the upscaling potential of the experiments. 
Four of these gatekeepers also participated in the workshop. In addition, we interviewed the households 
one last time after the final workshop. The content of these interviews was the course of the 
experiments and feedback on the whole project. 
4 Results from the first application of Household-level Sustainability 
Transition methodology 
 
The material footprints of the households varied from 20 to 69 tonnes per person per year (see Figure 
2). The consumption components with most variation were everyday mobility, tourism, and housing. 
The high share of mobility in households D and E can be explained by the use of two cars in both 
households. Household C, on the other hand, did not own a car, which can be seen as a clearly smaller 
material footprint of daily mobility. When it comes to housing, the size of the house or the apartment 
reflects to the material footprint of housing. Household B had the highest material footprint of tourism. 
This was mostly due to weekend trips to meet families and friends in other Finnish cities. The material 
footprints of nutrition were close to the average in all but one household (A) whose material footprint 
for nutrition was below half of average due to low-meat diet. Household B, on the other hand, had the 
highest material footprint of nutrition due to higher than average consumption of meat and dairy 
products. 
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Figure 2. Material footprints of the household at the starting point and the target levels for 2030. The 
material footprint of an average Finn is presented on the left and target level of eight tonnes per person 
per year on the right. 
 
When we sent to households their material footprint results, most of them were surprised of the share of 
housing and mobility. On the basis of this observation, it was useful for households to receive their 
results in advance, as they had an opportunity to focus on the consumption components with the 
highest reduction potential when developing ideas for roadmaps. Kotakorpi et al. (2008) found that 
material footprints were an understandable way for illustrating the impacts of consumption, and this is 
in line with our findings. 
 
"I started to like this MIPS method because it is so concrete. I had no idea that we, our family, are so 
far from the sustainable level, and it was very concrete. -- We are such environmental criminals!" 
(Household E) 
 
As can be seen in Figure 2, households aimed at halving their material footprints in their individual 
roadmaps. However, during the one-month experiment period all these reductions were not possible to 
achieve (like energy renovations on the basis of consulting). The households also faced some 
challenges during the experiment period: Household A had problems with finding public transportation 
connections due to varying working hours and household D had some atypical days, which made 
planning of mobility difficult. Household C moved to a new house in the beginning of the one-month 
period and it took time. On the other hand, they felt that the possibility to use car-sharing made going 
to hardware store easier and more frequent. Therefore, using the car-sharing service temporarily raised 
their material footprint of mobility compared to the survey period when they used mostly bicycles (see 
Table 2). 
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However, all household succeeded in dropping their material footprints considerably towards their 
roadmap targets during the experiment period. Significant absolute reductions in material footprints 
were made in different consumption components, as can be seen in Table 2. Mobility contributed most 
to the material footprint reduction in most cases. Tourism is not mentioned in Table 2 because during 
the experiment period no significant observations were made in the field of tourism.  
 
Table 2. Material footprints of households at the starting point, their targets and achieved reductions 

















A 60000 29200 -12000 -600 -3300 -630 -2300 39200 
B 44500 26400 -6300 -1000 -1900 -2100 -670 32500 
C 19400 12100 +1000 -3400 -2900   14700 
D 40300 25400 -5700 -2600 -2500   29400 
E 69300 26800 -26700 -3500 -6700 -400  31700 
 
From households' perspective the experiments succeeded well, all in all, and households mostly felt 
they had managed to change their everyday routines to be more sustainable. The households thought 
that they were going to continue some of the experiments, like using local buses, ordering home-
delivery of food, and eating vegetarian meals. In other words, we can say that re-routinization 
happened at least in those areas of consumption where permanent behavioural changes were possible.  
 
When it comes to learning, the households considered the support and knowledge from the experts 
helpful, especially in the areas of nutrition and energy solutions. Households shared their experiences 
with their colleagues, friends, and relatives and felt that they had acted as a positive example in their 
circle of acquaintances. They also told about these experiences to the participants at the final workshop. 
In other words, households passed on what they had learned during the project both horizontally and 
vertically.  
 
"The focus on households was important to me in this project. It made these big things, which before 
this were too large to handle also for us, more human-sized." (Household D) 
 
The households could not predict whether the results from their experiments will have effect on a larger 
scale. They estimated, however, that their experiences make it easier especially for other households to 
understand the importance of their consumption behavior, as well as the need for new, more sustainable 
products and services.  
 
The gatekeepers we interviewed had similar thoughts about the results of the project. The public 
service providers estimated that the project does have an upscaling potential, as there were 
representatives from different sectors at the final workshop who can take the results and discussions 
onwards. They all mentioned that the culture of experimenting is something that is needed in both 
supply and demand sides. The two private service providers highlighted the importance of 
acknowledging also the economic aspects of sustainable innovations and thought that gaining the 
	   13	  
'critical mass' of consumers is one of the key elements in upscaling the results. All three of the local 
policy-makers estimated that the greatest value of the project was the concrete nature of the 
experiments and examples provided by the participated households. They highlighted that it is 
important to take all the different actors into account in policy-making. 
 
“If these kind of experiments are not done, how can we know whether the new practices work or not? 
This way we get real feedback from users and we can identify the shortcomings in time. -- Experiments 
provide new kind of realism in developing new service models.” (Gatekeeper 3) 
 
"I believe that these examples the households have brought up, they make people to think about their 
own behavior. -- From my opinion, these changes start from the dialogue between different actors and 
these results can be brought up during this dialogue." (Gatekeeper 7) 
 
All of the gatekeepers interviewed brought up the idea that the results can be exploited, one way or 
another, in the development of the new residential area in Jyväskylä. Examples of this utilization 
include further testing of car-sharing services, common spaces in housing, and further implementation 
of the culture of experimentation in local decision-making. 
5 Conclusions and outlook 
 
In this paper, we have developed HST, a transdisciplinary methodology for improving Household-level 
Sustainability Transitions to achieve an absolute reduction in the resource use of household 
consumption. The HST methodology broadens the view from material footprint assessment to the 
whole Transition-Enabling Cycle. Households were engaged in the study not only by reporting about 
their consumption but also by participating in roadmapping, testing, and co-operating with local actors 
in order to facilitate upscaling. The new HST methodology goes beyond previous studies that focused 
on measuring footprints and identifying potentials for the absolute reduction of resource use. With the 
HST methodology households established their own roadmaps towards sustainable resource use. 
During the one-month experiment period, the households tested relevant options for an absolute 
reduction of their material footprints towards their personal target levels.  
 
The Transition-Enabling Cycle provided a useful framework for developing the HST methodology and 
studying the new practices for achieving absolute reduction in material resource use. By doing 
experiments in households’ everyday lives, the implementation of absolute reduction becomes real and 
measurable. Since the material footprint can be used to measure all aspects of consumption, it helps to 
keep the data produced understandable and manageable throughout the research process. This can be 
seen as strength when going through the whole transition process together with households and other 
actors. 
 
The results show that achieving a significant absolute reduction in the material footprint of 
consumption is possible by making relatively few changes in the consumption practices of households. 
The results also show, however, that achieving these remarkable absolute reductions requires co-
operation between end-users and product and service suppliers, as services like on-demand buses or 
car-sharing are not yet available on a wider scale. This co-operation becomes even more vital when the 
target is an absolute reduction to the sustainable level of eight tonnes of material resources per person 
	   14	  
per year. The encouraging result is that we do not have to wait until 2030 to be on the mid-point 
towards sustainable lifestyles but that point can be achieved even today (see household E in Table 2). 
 
The small number of households made the in-depth nature of the study possible, and gave us new 
information on dynamics of everyday living and re-routinization of new practices. The observation of 
households gave us information on the successes and failures of more sustainable practices, and the 
reasons behind these successes and failures. This way, both scientific knowledge and user perspectives 
can be better used together to induce the sustainability transition and the absolute reduction in resource 
use so that the gap between macro strategies on sustainability and micro implementation in everyday 
life, as described by Liedtke et al. (2013) can be bridged.  
 
It would be interesting to observe the development of the new routines in households and the upscaling 
of the results from the project at local level in the longer run. Due to the several projects conducted in 
Jyväskylä (e.g. Mattinen et al., 2014), of which the Future Household project was one, the City of 
Jyväskylä has pledged its support to sustainable development and ‘resource wisdom’ of the area. 
Hence, we can say that our aim to facilitate sustainability transition by experiments at the niche level 
may lead to developing options for mainstreaming more sustainable services, products, and 
infrastructure for the broader public, or in other words, socio-technical transitions at the local level. 
This can make absolute reduction in resource use reality on a much broader level than the specific 
households that participated in the project. 
 
In the context of the Future Household project, with a small number of households and a surrounding 
already interested in solutions for the absolute reduction of resource use, the first application of the 
HST methodology succeeded well. However, five households in one city will not yet change the world. 
For the generalizations of the Household-level Sustainability Transition approach and the results of its 
first application, more projects and studies on household consumption need to be conducted. It would 
also be crucial to broaden the studies to include citizens that are not as aware of the challenges of 
sustainability as the participants in this study, as we can assume that the barriers they face might be 
different. Therefore, efforts should be spent on upscaling the HST approach to a much broader context 
and public. This could include IT-based approaches for consumption monitoring, material footprint 
calculation, and even roadmapping, testing and upscaling. Also service-providers like the ones 
participating in the experimenting period should be linked to this broader application of HST. We hope 
to inspire other researchers, as well as local actors, in different countries to establish similar projects in 
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